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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, DARLINGTON TRANSISTOR, PNP, SILICON, POVWER
TYPES 2N6G4LB, 2N6649, AND 2N6650 JANTX AND JANTXV

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

* | INCH-POUND |

SUPERSED ING
RIL-5-19500/527
4 August 1977

1. SCOPE
1.1 Scope. This specification covers the detail requirements for PNP Darlington, silicon, power
transistane Tus lavals o€ nraduct sccuranca ara nrovidad for thie devica tune ae cnacifiad in M1L-S-10S00
transistors. Two levels of product assurance are provided for this device type specified in MIL-S-19500.
1.2 Physical dimensions. See figure 1 (70-3).
1.3 Maxinum ratings.
i i i i i i i i i i i
! bep 1 1P 2/ Vg V%o !Vemo !Ic llg 170 LT
| | Ta I T | | | | | |7 Tere | l
1 ] = +25°¢ | = +25°C | | ] ] | | | 1
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i | l 1 i I 1 i I I )
! b Ll | vde | vde | Vdc | Adc|Adc] hld I Zew |
! I R T T e TR R IV B
j2N6BL8 | 5.0 i 85 i 40 j -40 | -5.0 -0 {-0.25 -85 to+i75 | V.76 |
langsto | 5.0 I .85 1 40 | 60 | -5.0 | -10 [-0.25 |-65 to +175 ] 1.76 |
|2N6650 | 5.0 1 85 | -80 | -80 | -5.0 | -10 |-0.25 |65 to +175 | 1.76 |
L IV WP I Py Y PR L Y I G 4 N ADCO,~
ll UEI ale \. IHEU( ky JJ D mw/ . ouove l s YL L.
2/ Derate linearly 567 mW/°C above T.. > +25°¢C.
1.4 Primary electrical characteristics.
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I | | | vde | ¥de Vde | pf | | bs | us |
| win | 300 | 1,000 | | | | | 50 | | |
| Mas | 1 2 A | a2 n 1 TN 1 -] ] nn 1 2NN {1 2€¢¢t annNn |
{ _nNax L 1 EU, AN | —C.J 1 -J.J 1 L .0 i I i e L €.7 | v.w L
i/ Puised (see &4.5.7).
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 sSpecifications, standards, and handbooks. The foliowing specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of

these docuaents are those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2). ’

SPECIFICATION

RIL1ITAKY

MIL-S-19500 -  Semiconductor Devices, General Specification for.

STANDARD
MILITARY

MIL-STD-750 - Test Methods for Semiconductor Devices.

{Unless otherwise indicat

available from the Standardi
19111-5094.)

2.2 Qrder of precedence. In the event of a conflict between the text of this document and the references

cited herein, the text of this document takes precedence. Nothing in this document, however, supersedes
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions
ehall he ae enacrifiad in MII _ €105 and finurs 1 hersein
shall be as specified in MIL-S-19500, and figure 1 herein,

c
3.4 MNMarking. Marking shall be in accordance with MIL-5-19500 except, at the option of the manufacturer,
the country of origin may be omitted from the body of the transistor.

4. QUALITY ASSURANCE PROVISIONS

4.1 sampling end inspection. Sampling and inspection shall be in sccordsnce with MIL-S-19500, and a3
specified herein

4.2 Quatification inspection. Qualification inspection shail be in accordance with HiL-S-19500, and as
specified herein

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T13:21Z
Check the source to verify that this is the current version before use.
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| I ] I
| Symbol | Inches | Millimeters | Notes |
i i i i i i i
1 | min | mMax | Min | max | 1
{ | | | | | |
| A | 250 | .450 | 6.35 | 11.43 1
| | ] | | |
i [} ] 1 i 3
| ¢op | 038 | .043 ] .97 1091 2 |
| ] | | |
i g6 | {875 | 22.2 l
_ | | | ] | |
| e | .420 | .440 | 10.67 ] 11.18 | 1
| | i i i i i
| & | .205) .25] s.21] s.7@ !
| | 1 i | 1
| | | | | | |
| _F | .050 ] .135 | 1.27 | 3.43 | %

! ! | | | |
| 6 ] .32 | 7.92 | L2 1]
| ] i i i i i
| g 1 1511 161! 384l 4.09 | 1
| | | | | |
1 q | 1.177. | 1.197 | 29.90 | 30.40 | 1
i i i i |
I ors | .495 | .525 | 12.57 | 13.34 |
: I !
N | | | i
| rp | 3 188 | 3.33 | 4.78 |
1 1 1 I ]
| | | | |
s | 655 | .675 {16.64 117} 1 |

NOTES:
1. These dimensions should be measured at points .050 inch (1.27 mm) to .055 inch (1.40 »m) below

seating plane. Uhen gouge is not uced, measurement will be made at seating plane.

Two leads.

Collector shall be electrically connected

4. fietric equivaients are given for general informstion only.

N

FIGURE 1. Physical dimensions.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T13:21Z
Check the source to verify that this is the current version before use.
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MIL-S-19500/527A

4.3 Screening (JANTX and JANTXV levels only) Screening shall be in accordance with MIL-S-19500
{table 11), and as specified herein. The following measuresents shall be made in sccordsnce with table !
herein. Devices that exceed the limits of table I herein shall not be acceptable.

!

| whichever is greater.
IAh,E. = 125X of initial
| value; subgroup 2 of
| _table I herein.

| |
i Screen (see table II | Measurement |
| of MIL-STD-19500) | :
] JANTX and JANTXV levels |
1 | only !
. | |
i T Iegxe @nd hegq ;
| ] . !
i 12 [See 4.3.1 |
1 [
| 13 Bl gy 100% of initial |
| value or .3 LA dc, |
i hiche: i
| |
! !
| ]

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows:

T, = +162.5°C 212.5°C; 2M6648 = Vg = -30 V dc; 2N6649 = Vo = —40 V dc; 2N66SO0 = Vip = -60 V de.

4.4 Quality conformance inspection. GQuality conformsnce inspection shall be in accordance with
MIL-S-19500, and as specified herein.

L. 4.1 Group A inspection. Group A inspection shali be conducted in accordance with MIL-S-19500, and
table 1 herein. Electrical measurements (endpoints) and delta requirements shall be in accordance with the

applicable steps of table II herein.

L L 2 Group 8 crion G

n inena Tion ¢ ha
S5.5.2 Group © inspectiion. oS

nac all
© InspeclIon Shals

~ arecnr *
specified for subgroup testing in table IVb (JANTX, and JANTXY) of MIL-$-19500, and as fo
measurements (endpoints) and delta requirements shall be in accordance with

raumn R ine
oup

a, Subsroun 5: Thermal recistance; method 3131; see £ 5.2 herein

b. Subgroup 6: High-temperature life (non operating); method 1032; Tsm = +175°C.
4.4.3 Group C inspection. Group C inspection shall be conducted in accordance with the conditions

specified for subgroup testing in table V of MIL-S-19500 and as follows. Electrical measurements
(endpoints) and deita requirements shail be in accordance with the spplicabie steps of tabie II herein.

4.4.3.17 Group C inspection Table V of MIL-S-19500.

- -3 a = o toaammtbh ftanaian)s mabbhed VL. tand snndisbiam A st = 1N e
a )Uw U crm \l"l'glll LLETID VW, WU CUJO, LEDL LCUARJILIWNTE A, 'Clglll - IJ wuy.,
t=1s
4.5 Hethods of inspection. HMethods of inspection shaill be as specified in the appropriate tables and as
follows:
4.5.1 Pulse measurements. Conditions for pulse measurement shall be as specified in section 4 of
MY eYR_TCN
NAL"SIV™T I U,

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T13:21Z
Check the source to verify that this is the current version before use.




4.5.2 Thermal resistance. Thermal resistance measurements shall be conducted in accordanc
3131 of MIL-STD-750. The following details shall apoly: .

b.

MIL-S-19500/527A

L

Collector current magnitude during power application shall be 1 A dc.
Collector to emitter voltage magnitude shall be = 5 V dec.

LBl e aliol oo i dae ol ettt
Refcrence temperalture measuring Wlni snali o€ tne case.

o
<
-l
Pad
S
é;

Reference point temperature shall be +25°C =< Tg S +75°C and recorded before the test is started.

Mounting arrangement shall be with heat sink to header.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T13:21Z
Check the source to verify that this is the current version before use.
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TABLE I. Group A inspection - Continued.

Safe operating area
{continuous dc)

Test 1
(Both device types)

)

v__a
1E5L ¢

(Both device types)

Test 3

Test 1

3051

3053

See footnote at end of table.

TC « +25°C, t = 1.0
1 cycie {see figure

VE-S.SVdc: Ic--IOAdC

Veg = 25 V dc; IC = -3.4 Adc

- AN A dr-
SV al

o= -0.94
+*C

VCE = -60 V dc; lc = -0.3 A dc

(Y
()

VCE = -80 V dc; IC = -0.14 A dc
See table II, steps 1 and 3

Load condition € (unclamped
inductive load) (see figure
4); Tc = +25°C
duty Cycie s 10%

RS s 0.10

t =1 ms: (vary to obtain !c)
R, = 1 k0: Vgg, = -10 V dc
Regz = =i Vega =0V .
Vcc = -JVU V UL, 1| = =-lU A UL
R, = 0.50: L = 0.25md

“at 10 A dc

tp = 1 ms: (vary to obtain 1)
EBBI . lo_kg: VBBI - -10 v d&

N
vy

K - @ v =

V82" 30’y B%% 1. . -0.2 A dc
L“% 20 mi at 0.2 X dc

R = 0.50

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T13:21Z

Check the source to verify that this is the current version before use.

Inspection 1/ MIL -STD-750 Symbo Limits Units
Me thod Conditions Min Max
Subgroup 4 - Continued
Magnitude of small- 3306 |Veg = -5V dc ingel 50 400
signal short-circuit I¢"= -1 Adc
forward-current f = 1.0 MHz
transfer ratio
Open circuit output 3236 Veg = 10 V dc Cobo 300 pf
capacitance Ie =0
100 kHz s f s 1 MHz
Subgroup 5




vyanir 1 [ o A lemomam +iam Lfrand
1RDLL 1. VIUUDP A TI3PTLLIVL = VUit
Voo m 4ian 11 M1t _CTN_78&N imite 1 te
HnpecLiIvn L[ TIAL =J Ui IV i ¥l ve
Method Conditions Min Max
Subgroup 5 - Continued
Cafn Anamatine armaa INK 1 nad roanditinn R (r lamnod
JQi T chl aL i ayrca LA RS I ] LVUWY WU TR TV U | = TuiTpes
(switching) inductive load); see figure
5; TA = +25°C; t_ + t
's'1 s duty cycle = fos
t, = 5ms; (vary to obtain
1F); Re = 0.102;
vgé - 310 v de
1= -10 A dc¢
2N6648 CTamp voltage = -40 V dc
2M6640 Clamp voltage = -60 V dc
2N6650 Clamp voltage = -80 V dc
Device faiis if ciamp
valtage is not reached.
Electrical measurements See table II, steps 1 and 3
Subgroup 6
Not applicable

1/ For sampling plan, see MIL-S-19500.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T13:21Z

Check the source to verify that this is the current version before use.
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TABLE 1I. Groups A, B, and C electrical measurements. 1/ 2/
I | _ |
|Step Inspection ] MIL-STD-750 Symbol Limits Units
| |
i i tonditions Ain Aax
| | .
| 1. |collector to | 3041 |{Bias condition A 1CEXT | 0.3 | mA dc
i enitter cutoff | vpe= 1.5 V d¢ i
{ cirrent |
! rent |
! 2N6648 | NcE= 40 V dc
| 2N664L9 | Vee= 60 V de
{ SuLLEN | Vrem 80 V de
| Lrvovsv i *CE s v GC
2. |collector to | 3041 |Bias condition A e -3.0 | mA dc |
| emitter cutoff vge= 1.5 V de ]
| current |
I 2N6648 | |Vce= -40 V dc |
i 2N664L9 i iVce= -60 V dc i
| | 2N6650 Ivce= -80 V dc I
oo | |
3. |forward-current | 3076 |Vce= -3.0 V dc hfe2 1,000 | 20,000 |
| transfer ratio [Ig= -5.0 A dc | | |
[ | |Pulsed (see 4.5.1). | | |
1 | | 1 I 1 | ]

1/ The electrical measurements for table IVb (JANTX and JANTXV) of MIL-5-19500 are as follows:

Subgroup 2, see tabie II herein,

steps 1 and 3.

Subgroup 3, see table Il herein, step 2.
Suuharoun & caa tahla 11 harein, eten 2
SUSgroup £, sef 18Dte Il nherdin, step <.

2/ The electrical measurements for table

Subgroup 2, see table II herein,
Subgroup 3, see table II herein,

Subgroup 6, see table II herein,

V of MIL-S-19500 are as follows:

steps 1 and 3.
steps 1 and 3.

step 2.

10

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T13:21Z
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4 21 V Vee = =30 2 ¥

t 2SnAn N
?U:ll -/._——-*——O SCOPE
¢ {SEE NOTE 2}
__PULSE INO AN\ ¢ o
(Stt NUIE ]

o~
|||-—J
o

CUTPUT KAVEFORM \| /

NOTES:
1. The rise time (t. ) and fall time (tf) of the applied pulse shall be each < 20 nanoseconds; duty

r __ . . “ sl — . e
cycle < 2%; generator source impedance shall be 50 ohms; pulse width = <U microseconas.
i oscilloscope: 2. > 100 kohme; rin < 50 pf; rise time < 20 nanoseconds.

DLy > 100 kohes) ;

o
»
]
]

FIGURE 2. Pulse response test circuit.

1

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T13:21Z
Check the source to verify that this is the current version before use.
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L/

n~n

40 dc MAX

dc MAX

A~ MAY
UL Tin

2ZN6648
2N6649 60
2R565C

oan

K<<

OV

1 2 S 10

o~
Q
(T8
[~]]

100

Veg - COLLECTOR TO EMITTER VOLTAGE (VOLTS)

FIGURE 3. Maxisum safe rating area graph (continuous dc).
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10
8
) |
1
¢\
%
X
L
‘\
4 \l
\
Z \\ —
N,
N
G
i i
00 4 8 12 16

L - INDUCTANCE (MILLIHENRIES)

FIGURE 4. Safe operating ares for switching between saturation and cutoff
(unclamped inductive Load).
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Procedures:
1. Uith evitch §1 closed, set the specified test conditions.
2. Open S1. Device fails if clamp voltage not reached and maintained until the current returns to
zero.
3. Perform specified end-point tests.
NOTES:
1 Cithar o ~Alammim~e asrcist An ~loammime disada way bha 1i0ad
LIS (SR RNl - blﬂwll" LiITVYIL VY \-kcwl'ls Ui w’ U< UIcu
2. The coil used shall provide a minimum inductance of .25 sH at 10 A with a maximum dc resistance
of .10
3. Rg S L. 92 ¥, X tolerance maximum {noninductive).

FIGURE 5. Clamped inductive sweep test circuit.
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6.1 Notes. The notes specified in MIL-S-19500 are applicable to this specification.

6.2 Acquisition requirements. Adauisition documents should specify the following:

a. Issue of DODISS to be cited in the solicitation.

b. Lead finish as applicable (see 3.3.1).

o~ Tuna dacinnatinm and aualiry aradiicrt aceuranca laval
c. Type designation and gquality product assurance level,
6.3 Changes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes.
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